Identification of the D-glucose-inhibitable cytochalasin B binding site as the glucose transporter in rat diaphragm plasma and microsomal membranes.
[3H]Cytochalasin B binding and its competitive inhibition by D-glucose have been used to identify, the glucose transporter in plasma and microsomal membranes prepared from intact rat diaphragm. Scatchard plot analysis of [3H]cytochalasin B binding yields a binding site with a dissociation constant of roughly 110 nM. Since the inhibition constant of cytochalasin B for D-glucose uptake by diaphragm plasma membranes is similar to this value, this site is identified as the glucose transporter. Plasma membranes prepared from diaphragms bind approx. 17 pmol of cytochalasin B/mg of membrane protein to the D-glucose-inhibitable site. If 280 nM (40000 microunits/ml) insulin is present during incubation, cytochalasin B binding is increased roughly 2-fold without alteration in the dissociation constant of this site. In addition, membranes in the microsomal fraction contain 21 pmol of D-glucose-inhibitable cytochalasin B binding sites/mg of membrane protein. In the presence of insulin during incubation the number of these sites in the microsomal fraction is decreased to 9 pmol/mg of membrane protein. These results suggest that rat diaphragm contain glucose transporters with characteristics identical to those observed for the rat adipose cell glucose transporter. In addition, insulin stimulates glucose transport in rat diaphragm through a translocation of functionally identical glucose transporters from an intracellular membrane pool to the plasma membrane without an alteration in the characteristics of these sites.